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@ Tetracycline dosage form. -

L4

' @ The presant invention relates to 8 pharmaceutical composition and a method lor preparing same.

Therg is a high Incidence of gastrointestinal side offects associated with a number of antibiotics and
provision of an anteric coating to reduce side 9ffacts may also provant adequate absorption of the antiblotic.

Rt is an object of the present invention to avercome. or at least alleviate thess difficuilies. ' '

The present invention provides a pharmaceutiqal composition including a core elemant including at least ane
active ingredient including at least one tetracycline antiblotic: and a core. coating for the core alement which is
partially soluble at an acidic pH. In use, a digsolution profile is generated for the pallet composilion which is
equal to or graater than the minimum dissoluticn profile required to provide bicequivalence with a capsule or
tablet conlaining an equal amount of the active ingredient In an uncoated form,
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‘ TETRACYCLINE DOSAGE FORM

The prasent invention relates to a pharmacsutical composition, in parlicular a pharmacaeutical composi-
tion including an antibiotic agent and a method for preparing same.

1t is known In the priar an thal lhere is a high incidence of gastrointastinal side slfects assoclated with a
number of known antibiotics including tetracyciine antibiotics. Thase side eflects include nausea and
dyspepsia, particularly when taken on an emptly stomach. Other sids etfects include reaction of the central
narvous system leading to ataxia, lightheadedness. dizziness or vertigo. Whilst It is known in the prior art to
provide an enteric coating to reduce side effects by avoiding dissolulion in the stomach. such enterlc
coatings may also prevent adequate absorption of the anlibiotlc. Accordingly a product offaring at Jeast
partial protection against these advaerse reactions would have definite advanlagos over ail the rest of lhe
drug products in this.group.

Accordingly, it is an object of the presant invention to ovarcome, or at least alleviate, one of more of the
ditficuitios reiated to the prior ant,

Accordingly in a first aspect according to the prasent invention there Is provldad
a pharmaceutical composition including
a core slement inciuding at least one active ingredlent Includlng at lpast one totracycllne antlblotlc. and
a core coating for the core alemant which i3 partiaily soluble at an acidic pH and which, in use, generates a
dissolution profile for the pellst composition which Is equal to or greater than the minimum dissolution
profile required to provide blodquivalence with & capsule or tablet containing an equal amount of the at least
one active ingredient in an uncoaled form, '

A first dissolution profile may be measured at a pH level approximating that of the stomach. At least.a
second dissolution profile may be measured at pH levels approximating (hat of at Ieast one paint in the
small intestine. An acidic pH may simulate the stomach and a less acidic to basic pH may simulste . the
small intestine.

By ~acidic pH" as used hereln we mean a pH In the rangs of approxlmalely 1 to 4. By “less acidic to
basic pH” as used herein we mean a pH in the range of approximatsly 4.5 to 7.5.

A pH of approximately 1.2 may be used to simulate the pH of the stomach.

A pH of approximately 5.0 to 6.0 prelerably 5.5 may be used to simulate the pH at the upper end of the
small intestine.

“Blo-equivalence” as used heretn. means that the area under the curve (AUC) and the maximum
¢oncantration in the blood (Cmax) lrom a plot of biood concentration of active ingredient versus time are
within certain designated requirements by Health Authorilles. For example the blood drug concantrations
achiaved may be plus or minug 20% in 80% or above ot the sub;ect whon comparsd to an immediate
release product.

"Dissolution profile” as used herein, means a plot ot percenlage of active Ingradient released as a

tunction of time, The dissolution profile may be measured ulilising the standard test USPXXI 1958 and the.

3rd and 5th Supplements. (Tast 711 ). A profile is characterised by-the test condillons selacted. Thus the
dissolution profile may be generated at a preselected shaft speed and pH of the dissolution madia.
Proterably lhe pharmacautical pellet compasition generates a dissolution profile in which greater than
10% digsolved in one hour at pH 1.2 and greater than S0% dissolved after 30 minutes at pH 5.5.
Mora preferably the dissolution profile is preferably 20-75% dissolved in 20 minutes. and/or 50% or
greater dissolved in one hour at pH 1.2, énd greater than 75% dissolved alter 30 minutes at pH 5.5,

In order lo avoid toxicity and/or other side affects, the dissolution profile at pH 1.2 should praferably not

extend beyond that defined by the lollowing table:-
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The lubricant and disintegrant, where Prosent, may be selected from any of thase known per se in the
formulation. of tablets. As lubricant, tale, magnesium stearats or stearic acid may be used. As disintagrant,
microcrystailine cellutoge or polacrillin potassium may be used. : '

In a turther proferred aspact, the core element according to his aspect of the present invention may
turther include other carriars or axcipients, stabifizing agents, solution. accelerants, and colorants,

A solution accelerator may be included. A polysthylene glycol may be used as a solution aceoleralor.
The prelarred polyelhylene -glyco! used may be selected from polyethylene glycol 4000 and polyethylone
glycol 6000, . .

The filfer may be present in amounts of from approximalely 0 to 75% by waight, praferably 1 1o 40%
by weight, basad on the total walght of the core element, The poiyathylene glycol componant when present

may be present In amounts of fram spproximately 1 to 50% by weight basad on the total welghl of the core

glement, .
Typlc;l coro formulations may be preparad in tho amounts as foliows:

Spheronisation process
Example
A -
{antibiotic) | minocycline powder 20 - 74%
sugar seeds 25 - 80%
{binder) hydroxypropyl methyicsilulose (as 0.1-20%
hydroxypropyi/methanol grenulating
solution)
Example .
B
(antibictic) minacycline powder 20-74%
sugar seeds 25 - 807%
(binder) povidone (a3 povidane/ethano} 0.t -20%
granulating solution)
Extrusion process ‘
(antibiolic) | minocycling powder © 20 74%
{filor) microcrystalline csilulose 1-75%
(binder) Hydroxypropyl celtulose 1.0-10%
(solvent) Water sufliciant for extrusion

Tablet Form

(anlibiolle) | minocynline powder 20 - 74%
(filler) lactose 1-40%
(lubricant) "lale . 1-40%
(disintegrant) | microcrystaliine cellulose 1-75%

7

The pharmaceutical composition according to this aspact of the present invention further includes a
hybrid core coating. | will be understood that the hybrid core coating reducas but does not efiminaty
dissolution in the acidic environment of the stomach but which will rapidly dissolve in the environment of the
uppar intestinal tract. .

The anteric polymar, whilst substantially insolubl  at acidic pH may dissolve rapidly In the less acidie to
hasic pH encountered in the small intestine. ’ .

The at least partially acid sofuble component may dissolv rapidly in the acld envimnment of the
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stornach.

Preferably the hybrid core coating includes approximately 15 to 85% by weight, based on the lotas
weight of th hybrid core coating, excluding filler, of at least one acid insoluble polymer and may be
selected Irom the enteric polymers cellulose acetate phthatate, hydroxypropyl methylceliutose phthalats,
polyvinyl acetate phthalate, methacrylic acid copolymer type A, methacrylic acid: acrylic acid methyi ester
copolymsr, hydroxypropy! methyicsilulose acetate succinate, shellac. cellulose acetate trimellitate or mix-
tures thereof; and
approximately 1 to 80% by wevght basen on the total waight of the hybfid core coating, oxcludino filler, of
an at least partially acid soluble component selected from polyvinylpyrrolidons. hydroxypropyl cellulose,
hydroxypropyl methyiceliulose. methyl cellulose. sugars and mixtures thergol.

The hybrid. core coating may lurther include
at least ona plasticiser:
and optionally
at laast one filler,

The at least one plasticiser may be selected from disthyl phthalate, tﬁathyl citrate, triethy! acetyl citrate,
triacetin, tributyl citrate, polyethylenae glycol. glycerof and the fike. It will be understood that the plasticiser
used may be largely dictated by the polymer used in the coating formulation.

The plasticiser may be prasent in any suitable effective amount. Amounts of from 0 to approximataly
50% by weight preferably 1-30% by weight based on the total weight of the hybrid core coating have been

20 found to be suilable.
It should be noted that plasticisers which are significantly water soluble may behave as a partially acid
soluble component in the hybrid core coating.
25 A preferrad hybrid core coating includes
(enteric polymer) hydroxypropyl methyt celiuiose phtnalate 50-80%
(acid-soluble polymer) | polyvinylpyrrolidone 10-40%
{plasticiser) triethyl citrate : - 1-30%
% As stated above the hybrid core coating may further include at least one filler. The at least one filler
may be selected from those insoluble fillers listed above for the manufacture of the core slement.
The filler may be present in any suitable effective amount. Amounts of from 0 to approximately 75% by
waight, prslefably 0-50% by weight based an the total wetght of the cora coating have been found to be
2 suitable.
A hybrid core coating compositicn may be provided in the form of a solution, dispersion or suspension.
The solvent may be prasent in amounts of from approximately 25 to §7% by weight based on the total
waight of the hybrid core coating composition. The solvent for the enteric polymer may be an aqueous
saivent. The solvent for the snteric polymer may be selected lrom water. methanol, ethancl, methylene
chioride and mixtures thereof.
“ Typical compositions of hybrid core coatings (following ovaporation of the levels of the soivent) are:
% coat
N - weight
" A | insoluble at pH 1.2 {enteric) . 30°- 80
acid soluble 10-80
plasticiser 1-30
Solvent of hybrid cors coating sotution - 85 - 97%
8. | For aqueous redispersion polymers of an enteric nature, lormulation A above becomes: .
50 insoluble polymer at pH 1.2 (entaric) ' 30-80
acid soluble ) ' ‘ 10 - 60
plasticiser A 1-30
Selvent (water) is of the hybrid core coating solution * . 75 - 97%
ss! Sutticient plasticiser is added 10 ensure film forgration. ’

In a further aspect of the present inventian there is pravided a method lor preparing a core alement
which mathad includes )

13:85
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providing an active ingredient including
at least one tetracycline antibiotic:
at least one core seed: and
at least one binding agent: and .
coating the core seads with the active ingredient and binding agent -
In a preferred lorm the at least one binding agent is provided in a granulating solutlon In this form the
coaling step may be conducted as a spheronisation procass. The spheronisation process includes
contacting the cores seeds with lhe active ingredient and simuitaneously adding the granulating solution

thereto. The spheranisation process may be conducted in a spheronising machine.

In an alternative aspect of the present invention the method according to the present invention may
further include providing the active ingredient and binder in a selution or slurry of a solvent and spraying
the core seeds with the solution or slurry. The spraying stap may be conducted in a fluidised bed chamber,

In a further aiternative agpect of the presant invention. the method for preparing a core alemont may
inglude providing
at least one tetracycling antibiotic,
at least one binding agent, and
an effective amount of a soivent;
mixing the ingredients; : :
and subjecting the ingredients to an extrusion step, lollowed by marumensauon ina mammeriser

The solvent may be an aquecus or organic solvent or mixiures thereot The solvert may be present in
an amount effective to allow the ingredients to be extruded.

The core elements formed may then be subjectsd to a drying step. The drying step mav be conducted
in 3 fluidised bed or drying oven.

In a stilt further aspect of the prasent invention there is provided a method lor prepatlng a pharmaceuti-

cal pellet composition as described above which mathed includes
providing a hybrid core coating compasition Including a solution or dispersicn of
at least one polymaer which i3 substantially insoluble at an acidic pH but at least partiaily soluble at a less
acidic to basic pH;
at lsast one componant wh:ch is at least partially soluble st an acidic pH:
and a fluidized bed reactor: )
introducing the core element into the fluidized bed reactor; and
Spray coating of pellets may be undertaken utilising bottom or top located spray nozzles. A bottom spray
nozzle may reside proximate the base of the fluidising bed facing upwards while a top spraying nozzle is
located above the contents of the bed and facing downwards,
In a still further alternative aspact of the prasent inventicn, the method lor prepanng 3 core olsment
may include
providing
at least one tetracycline anubiodc.
at least one lubricant;
at least one filler; and
at least one disintegrant:
mixing the ingredients; and

" subjecting the ingredients to a direct compression- step.

45

S0

55

In a atill further aspect of the present invention, there is provided a method for preparing a coated tablet
as described above, which method includes |
praviding a hybrid core coating composition, including a solution or dispersion of

at lsast one polymer which is substantially insoluble at an agidic pH but at least partially soluble at a less '

acidic pH:

at least one component which is at least panlally_solublo at an acidic pH:
and a pan coater:

introducing the tabiets into the pan coater: and

_spraying or pouring the hybrid core coating into the pan to coat the tablets.

The pharmaceutical peilet or tablet composition may be administared under a similar dosage regimen
to that used in the. prior art. For minocycline, for example the muiti-pellet encapsulated or tablat form may
be administered at the same lrequency as commercially available forms 9uch as that sold under the trads
dasignation Minocin, a.g. 200 mg followed by 100 mg every 12 hours.

‘in accordance with a further aspect of the present invention there is8 provided a method of treating
bacteria) inf ctions in patients requinng such treatment which method includes administering to a patient an

19:05



10

15

20

28

" 0

33

45

55

279 PaS 15.94.93

EP 0 327 295 A2

affective amount of a pharmaceutical p llet composition as 4 scribed above. -
it will be understeod ihat the method of treating bacterial infactions according to this aspect of the
prasent invention may provide an advantage in reduced sid offects associated with prior art antibiotics as
described above. These side affects include nausea. dyspepsia and central nervous system irregularitios.
The prasent invention will now be more fully dascribed with ¢ ferencs to the accompanying examnples. it
should be understood howsver that the following description is iltustrative only and should not be taken in
any way as a restriction on the generality of the invention specified above.

EXAMPLE 1

Pollet compositions A and B having the formutations set out below wera prepared as described below.

A
Core Composition -

Non pareil soed cores - B B 150 mg
- Minocycline hydrochloride : - 123 mg
Povidone USP : 20mg

Hybrid Core Coating Composition

Hydroxypropyl methylceliulose phthalate | : 0 mg
Diathyl phthalate N 25mg
8 N

Core Composition :

Non parell seed cores : | 150 mg
Minocycline hydrochloride 1] 123mg
Povidone USP : 20 mg
Hydroxypropyl methylceilulose phthalate { : 6 mg
Diethy! phthalate ' ) : 15mg
Hydroxypropyl mathylcsiiulose : 1.5mg

The suger seeds wers placed in 3 spheroniger and coated with a dry mixture of tha active ingredients
and inactive exciplents whilst concomittantly adding a solution of the binder components.

The wet cores 36 formed were then plaged in a fluidised bed dryer for | hour and placed in a bottom
spray coating fluidised bed apparatus. The hybrid core coating composition was then deiivared into the
fluidised bed via the bottom spraying nozzle. )

The wet pellets 3o larmed were then allowed to dry.

v

Example 2

A dissolution test was conducted on the peflet compaositions A and B and on commercial tetracycline-

capsules. for comparison purposes, utilising the test mathod USPXOd 1983 and the 3rd and Sth Supplement
therato. (Tast 711 ). The commercial tetracycline capsules thess incorporating minocycline powders and
sold under the trade designation "Minocin”. A sample is digsolved in an agueous madium previously
degassed and equilibrated to 37 C. The media are USP pH 1.2 media without enzymos or pH 5.5 phthalate
bufter. A sample of known volums ig withdrawn, at designated time intarvals from the bath as directed and
subjected to a suitable assay precedure. The mg of minocycling released as a function of time is plotted as
the diasolution profile. ‘

The tasts wera conducted at pH 1.2 and pH 5.5,

‘The baskets containing the samples were rotatad at approximately 50 r.p.m. and the agqusous medium

" maintained at approximately 37 C. _
The results are given in Tables-1 and 2 and Figures 1 and 2 herein. The hybrid coating on pallet

8
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composition A functioned as an enteric ¢oating and no dissolution at pH 1.2 was observed over a t hour

“period.

TABLE {

OISSOLUTION DATA FOR PELLET COMPOSITION A
MEASURED AT pH 5.5 (Averaged data for 3 samples)

TIME AMOQUNT (STD | % RELEASED] (STD
{MIN) | RELEASED | OEW DEV)
(mg)
10 27.18 (1.07 82.17 (4.08)
20 32.79 {0.83) 99.12 {0.38)
30 33.35 (1.02) 100.78 (1.49)
40 33.29 {1.06) 100.81 (1.56)
TABLE 2 -

DISSOLUTION DATA FOR PELLET COMPOSITION 8

. MEASURED AT pH 1.2 (Averaged da_ta for 3 samples)

TIME AMOUNT (STO | % RELEASED|. (S7D
(MIN) | RELEASED | DEV) DEV)
{mq)
10 797 {0.32) 15.80 (0.84)
20 17.78 {0.75) .71 (1.62)
30 26817 {0.89) 51.23 {2.15)
40 33.10 - {1.10) 84.79 (2.68)
50 38.65 1.23 75.87 3.09)
60 4243 {(1.24) 83.09 (3.13)
TABLE 3

DISSOLUTION DATA FOR PELLET COMPOSITION B
MEASURED AT pH 5.5 (Averagad data for 3 samples)

TIME | AMOUNT | (STD |% RELEASED| (STD
(MIN) | RELEASED | DEW) DEV)
, (mg) ‘

10 46.27 (2.30) 8860 | (487
20 - 50.25 (0.49) 9833 | (1.66)
10 50.91 ©0.17) 9964 | (1.01)
40 51.02. (0.05) 99.85 (0.93)
50 . 50.89 (0.21) 9958 | (1.09)
80 $1.00 (0.31) 9980 | (1.08)

13:96
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TABLE 4

DISSOLUTION DATA FOR MINQOCIN® i.e. MINOCYCUINE
POWDER CAPSULES MEASURED AT pH 1.2 (Averaged
data for 6 samples)

TIME AMOUNT ~ (STD | % RELEASED| (STD
(MIN) RELEASED QEV) DEV)

{mg)

5 16.84 {3.80) 16.24 (3.71)
15 101.79 (4.60) 98.16 (4.38)
20 103.94 {3.48) 100.23 (3.10)
30 105.47 (.92 101.71 (1.87)
40 105.75 (1.53) 101.98 (1.34)
60 106.41 (1.14) 102.62 (1.33)

TABLE S -

DISSOLUTION DATA FOR MINOCIN® i.e. MINOGYCUNE
POWDER CAPSULES MEASURED AT pH 5.5 (Averaged
data for 8 samples) :
TIME AMOUNT (STD |% RELEASED] . (STD
{(MIN) RELEASED DEV) DEV)
(mg) _

s 7.87 (4.60) 7.43 (4.45)
10 $5.14 (8.67) 53.48 (8.38)
15 80.70 (8.32). . 78.25 (8.07)
30 96.08 (4.44) 93.14 (4.29)
40 9907 - (1.83) 96.06 (1.7
50 100.22 {1.39) 97.18 (1.33)
80 100.59 . (1.23) . 97.54 1 (1.18)

STD DEV = Standard Deviation

EXAMPLE 3

Cl'nlcal Trials

For the initial trial in man, Pellet Ccmposxtlons A and B were formulated to provnde informauon on

absorption site.

To this end, Pellet Composition A was formula\ed not lo dissolve in the stomach and to dissolve

axceedingly fast in the small intestine.

Peilet Composilion B was formulated to control the dissolution of minocycline in the stomach. The
controlled dissolution in the stomach maant that minocycline would appear in the region immediately after
the pyloric sphincter wherein the pH is nommally somewhere bstween 1.2 and 5.5. A pH of 1.2 has been
selected to simuiate the pH of the fasted stomach, The dissolution at or after pH 5.5 was substantially

similar to that measured for Pallet Composiuon A

Test Reéuﬂs 12 _M_al‘l

. ‘The bioavailability of compositions A and B were compared to that of caosules of Minocycline

cod 882
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_hydrochloride formuiated in a powder {Minocycline hydrochioride powder is extremely soluble under acidic

conditions).
Composition B mor c!osely approached the bioavailability of Minocyclin  hydrochloride capsules.
Regulatory authorities assass products by comparing bioequivalences - the same rate and extent of
absorption as a relerence product. Thus, for axtent the test product must not be less than 80% of the
product. B .

SUMMARY

A single dose, balanced. threa-way crossover study invoiving 18 healthy, aduit volunteers (6 femals, 12
male) compared the bioavailability of minocycline in three formulations administered in the fasting state..

The two test products were Peilet composition A capsules and 8 capsules, containing modified-release
pallets of minccycling hydrochioride equivalent to 100 mg minocycline basa and preferred as described
above. The referonce product was Lederle Minomycin® capsules containing minocycline hydrochloride
equivalent to 100 mg minocycline base.

The study was divided into three periods with a one wesk interval saparatihg each period. Subjects
weare randomised by weight into three equal groups which were then randomly assigned to either dosage

regimen A, B or C. Oosing regimen sequence followed a three by three Lalin Square design where three

ragimen sequences were employed. The dasing regimens A, 8 and C were as follows.

Regimen A:

(2 x 100 mg) A capsules were administered as a single oral dose with 180 mi of water tollowing ane
hour overnight fast.

Regimen 8:
——

(2 x 100 mg) B capsules were administerad as a single oral dogse with 180 mL of water following a 12
hour overnight fast.

Regimen <

(2 x 100 mg) Minomycin® capsules were administered as a single oral doss with 180 mL of water
following a 12 haur overnight fast.

For ragimens A, B and C. blood samples (8 mL) were collected from an indwelling venous cathster at 0.
0.5, 1.0, 1.5, 2.0. 2.5, 3.0. 3.5. 4.0, 8.0, 8.0. 10.0 and 12,0 hours following administration of the dose. Further
blood samples wers collected by vemouncmra technique at 24.0, 28.0, 32.0, 34.0 and 480 hours aﬂer the
dose.

In view of the unexplamad abarrant nature of the bioavallability data for subject S. his data ware
excluded from the statistical analyses and only data from the remaining 17 subjects are discussed.

Examination of the AUC data (refer Tables 6) indicates only a small but important difference between
the two test formulations (A and B capsules). Both of thess products had significantly lower bicavatiability

rolative to the reference product, (Minomycin® capsules). Tha mean relative bioavailability value for A

capsulas was 82.8 ¢ 13.5% while for B capsules the extent of absorption was 88.3 ¢ 8.1%.

Although the reference product produced significantly higher mean Caax values of minscycline than the
test product, (A capsules), there was no statistically significant difference between the mean C,m values
observed for B capsules and the rafstence product.

There was no significant difference in the mean tw., values for the three products tested even though A
capsules showed lag times of up to 2 hours in some subjects.

The mean alimination haif lives calculated from log linear rogression of the terminal concentration Gme
data ware not sagmﬂcantly ditferent for each treatment. The hait life values obtained are compatible with
vaiues reported for mmocyclme in the literature.

Thus the test product, B capsules, is the praoferred formulation since it doss not show a lag time and

11
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demonstrates a sfightly higher, but not statistically significant, mean relative bioavailability an;j mean
maximum cbserved concentration value than A capsules.

TABLE 6
) MEAN (+ SD) PHARMACOKINETIC PARAMETERS N = 17
PARAMETERS REGIMENS STATISTICAL ANALYSIS
A B C .
Composition A| Composition 8] Minomycin® | Significancs level p 0.05
fasting fasting {asting '
F% 8238 88.3 . student’s paired t-test
_Relatlve Bicavailability {13.5)* (8.1) NOT SIGNIFICANT A=8

AUCs -00 §0.32 54.28 61.80 'ANOVA SIGNIFICANT
(mg.tvL) (8.84) (9.74) (10.69) A=B,AC.BC®
Crnax 2.93 3.08 3.68 ANOVA SIGNIFICANT
(mg/t) (0.78) {0.88) (0.95) A= B,AC,B8=2C
tmax 313 2.62 244 ANOVA
) (0.69) {1.08) L (1.13) NOT SIGNIFICANT
tir 483 14.92) 15.72 ANOVA
{h) (2.09) (2.20) (2.39) NOT SIGNIFICANT
Ke 0.0476 0.0474 0.0450 ANOVA
(h=" (0.007) (0.007) 10.007) NOT SIGNIFICANT

a standard deviation
b Scheffe's F-test for significance
Composition A capsules show lag times from 0 to 2 hours.

Composition B capsules do not shaw a lag time.
AUCa-go(mg.WL) = Area under the curve to infinite time, caiculated using trapezoidal rule from 0 hours to
the last measurable concentration and extrapoiated to infinite tme by the addltion of the quanmy last
measured concentration divided by the efimination rate constant.
Ka(h™) = Elimination rate constant: Apparent first order elimination rate constant caicuiated as the siope of
a log-finear regression ling fittad to at least the last four measured deta points of the serum concentration
versus time profiles,
tia(h) = Elimination half life: 0.88/elimination rafe constant.
Credmg/l) = Maximum observed serumr eoncantraﬂon was obtained from visual inspection of the sarum
concantration versus time points,
teax(®) = Time to reach maximum observed serum concantrauon was obtained from visual inspection of the
serum concentration versus time data points.
F% = Relative bioavailability value shown as a percant.

AUCq_gg(test) Cose (zef.)
. z z
AUC,_qqlTet.) Dosa (test)

100

The dissolution profile generated for pellet composition A may. be viewed as slightly below the
minimum digsolution required to provide. substantial bicequivalence with the reference product {Minomycin®
capsules).

The dissolution protile generated for paﬂe( composition B may be viewsd as slightly above the
minimum dissolution required to provide substanuai bigequivalence with the reference product (Minomycin®
capsules).

The comnosnlon of the cors coating may accocdmglv be modiﬁed slightly betwaen that of A or B in

12

r9d 082



19 .

20

-
£6 v 'St GBd 982

11:61

EP 0 327 295 A2

order to define the minimum dissolution profile for the pharmaceutical pellet composition accerding to the
present invention in the manner discussed above. The amount of the at least partially insoluble compnnent
and/or the insoluble component may be increased to improve bicequivalenca with Minomycin  for exampla.
Th composition ot._ the core coating may be modifled further to improve the biocequivalencs with the
relerance product. :

" Finally, it is to be understood that various other modifications and/cr alterations may be mada without:
departing fram the spirit of the present invention as outiined herain. :

Claims

1. A pharmacsutical composition including
a core alement Including at least one active ingredient including at least ons tetracycline antibiotic: and
a core coating for the core element which is partially soluble at an acidic pH and which, in use, genorates a
dissolution profile for the pellet composition which is equal to or greater than the minimum dissolution
profile required to provide bioequivalence with a capsule or lablet containing an equal amount of the at least
one active ingradient in an uncoated form.

2. A pharmaceutical compagition according to claim 1 wherein the at least ong tetracyctine antblotic is
solected fram tetracycline, chiortetracycliine, demeciocycline, methacycline, oxytetracycline, minccycline
and mixtures thersof. : .

3. A pharmaceutical composition according to claim 1 wherein a first dissclution profile is measured at a
pH. levei approximating that ot the stomach and a second dissolution profile is measured at a pH level

" approximately that of at least one point in the small intestine;

the first and second dissolution profiles for the pharmaceutical composition aach being squal to or greater
than the minimum dissolution required to provide  substantal bloequivalenca with a capsule or lablet
containing the at least one active ingredient in an uncoated form. !

4. A pharmaceutical composition according to claim 2 wherein the pellet compasition generates a total

' dissolution, in uge a total dissolution of greater than 10% dissolved in one hour at pH 1.2 and greater than

50% dissolved after 30 minutes at pH 5.5. .
§. A pharmaceutical composition including
a core alement Including at least one active ingredient including at least cne tetracycline antibiotic; and
a core coating for the core element which is partially soluble at an acidic pH; ) :
and wharain the active ingradient is avallable for substantially complete absorption substantially immediately
after entering the small intestine. i -
8. A pharmaceutical composition according to claim § wherein the core coating is a hybrid core coating
which coating provides a controlled low rate of release at an acidic pH and allows a more rapid rate of
reloase at a less acidic to basic pH.
7. A pharmacsutical composition according to ¢laim 8 wharein the hybrid core coating includes
at least one polymer which is. substantially inscluble at an acidic pH and at least partiaily soluble at a less
acidic to basic pH:
at least one camponant which is at least partially soluble at an acidic pH. .
8. A pharmaceutical composition according to claim 7 wherein the tetracycline antibiotic is selected

“from tetracycline, chiortetracycline, demeclocyline. methacycline, oxytetracycline, minocycline and mixtures
" thereot. .

9. A pharmaceutical composition according to claim 7 wherein the core alement is a peliet. tabletted
pellet or tablet. ‘ ‘
10. A pharmaceutical composition according to claim 8 wherein the tetracycline antibictic includes
minocycline. ; '
11. A pharmaceutical compositian atcording to ¢laim 7 whersin the cora alemaént includeg an effective
amount of .
at least one tetracycline antibiotic:
at least one core seed: and
at least one binding agent. . .
12. A pharmaceutical composition according to claim 7 wherein the core alement includes an etfective
amount of . . .
at least one tetracycline antibiotic:
at least ona binding agent; - -
and at least one filler.
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13. A pharmaceutical composition according to claim 7 wherein the core element includes
at laast one tetracycline antibiotic; - '
at least one lubricant: and N
at least one filler. .

14, A pharmaceutical composition according to claim 11 wharein the at least one tetracycline antibioti¢
is present in amounts of approximataly 5 to 85% by weight based on the total weight of the core element;
and . '
thae at least one core seed is present in amounts of from approximately 5.0 to 25% by weight based on the
total weight of the core element.

15, A pharmacsutical composition according to claim 14 wharein the core element has a formulation:

minocycline powder 25+ 94%
sugar seeds 5-74%
hydroxypropyt cellulose 0.1 -20%

16. A pharmaceutical compesition according to claim 14 wherein the cora element has a formulation:

minocycline powder | 25 -94%
sugar 3eeds ’ 5-74%
povidone . 0.1-20%

17. A pharmacautical composition according to claim 12 wherain the core element has a formulation:

minocycline powder 25-94%
microcystaitina colluloge 1 - 40%
Hydraxypropyl cellulose 1.0-10%

18. A pharmacautical peilet compasition according to claim 7 wherein the hybrid core coating includes
approximataly 15 to 85% by weight, based on the total weight of the hybrid core coating, excluding filler, of .
at least one acid insoluble polymer selected from cellulose acetats phthalate, hydroxypropy! methyicsiluiose
phthalate, poiyvinyl acetate phthalats, methacrylic acid copolymer type A, methacrylic acid: acrylic acid
methy! ester copolymer, hydroxypropyl
methylcellulose acetate succinate, shellac, ceilulose acstate trimeliitate or mixtures theracf; and
approximately 1 to 50% by weight, based on the total weight of the hybrid core coating, excluding filler, of
an at least parfially acid soluble component selected from polyvinylpyrroliding, hydroxypropyt csilulose,
hydroxypropyl methyl celluloge, methyl cellulose, sugars and mixtures thereof.

19, A pharmaceutical composition acgording to claim 18 wherein the hybrid core coating further

-includes - :

0 to approximately 50% by weight based on the total weight of the hybrid core coating, axcluding filler, of a
plasticizer at least one plasticizer selected from diethyl phthalate, triethy! citrate, triethyl acetyl citrate,
triacstine, tributyl citrats, polysthytene glycol and glycerol: and - ' :
0 to approximatety 50% by weight based on the total weight of the hybrid cors coating. of at least one filler

_ gelectad from silicon dioxide, talc. alumina, starch, calcium, potassium, powdered cellulose, microcrystailine

coilutose and mixtures thereon. _ .
20. A pharmacautical composition sccording to claim 19 wherein the hybrid core coating has a
formulation: : : :

hydroxypropyl methyl csllulose phthalate | 50 - 80%

polyvinylpyrrolidone - 10 - 40%
diethy! phthatals’ 1-30%

98d 882



20

30

3

35

APR 15 1393
STEINBERG & RASKIN

21. A pharmaceutical product mcludinq a plurality of peilets tncludmg : .
a core element including at least one active ingredient including at least ono tatracycline antibiotic;
a cora coaling for the core element which is partially soluble at an acidic pH and which, in us , generates a
dissolution . profile for the pellet composition which is aqual to or grealer than the minimum dissolution

EP 0 327 295 A2

profile required to provide substantial bioequivalence with a capsule or tabist containing an equal amount of

the at l9ast one active ingredient in an uncoated form,
22. A mathod for preparing a pharmacutical composition which method includss
providing
at least ona active ingredient mcluding at least one tetracycline antibiotic;
at least one core seed:
at least ong binding agent in a granulating solution; and
contacting the core seed with the active ingredient and simultansously adding the binding agent solution
thereto in a spheronization process to form a core alement,
23. A method according to claim 22 wmch method further includos
providing
a hybrid care coating compasition including

.a solution or dispersion ot
-at least one polymer which is substantially insoluble at an acidic pH and at least partiaily soluble of a lass

acidic to basgic pH; and

at least one component which is at least patﬂally soluble at an acidic pH; and
a fluidized bed reactor;

intraducing the core alement into the fluidized bed reactor; and

spraying the hybrid core coating composition ¢onto the core element,

24. A method of traating bacterial infections in patients raquiring such treatment which method includes

administering to a patlent an effective amount of a pharmaceutical compasition including
a core element including at least one active ingredient including at least one tetracycling antibletic; and
a core coating for the core element which is partiaily scluble at a highly acidic pH and which, in use;
generates a dissolution profile for the pellet composition which is equal to or greater than the minimum
dissolution raquired to provide substantial btooqmvalenca with 3 capsule or tablet containing the at Ieast one
active ingredlent in an uncoated form. .
25, A method according to claim 24 wherain the pharmaceutical composition includes
3 core slement including at least one active ingredient including at Inast one tetracyciine antibiotic; and
a core coating for the core alement which is partially soluble at acidic. pH; and wherain the active ingredient
is available for substantially complete absorption substantiaily immediately after entering the small intestine.
26. A method according to claim 25 wherein the at least one tetracycline antibiotic I$ selected from
tetracycling, chiortatracycline, demeciocyline, mathocycline, oxytetracycline, minocyeline and mixtures
thereof.

~
. -"e‘u,'k

15: fd

PECEIVED —— e isionss



13:15

15.84.33

281 FB3

EP Q327295 A2 -

0S

1 od

(STLANIW) JWIL
0r €, S
-02
] X
-
™M
. -0% m
S-SHd f 7
o
|8 m
=
- =4
5
08 =
=z
1 m
o o ool

S13NSYE 'WAY0S "JoLE 'S-5Hd :SNOLLIOND) 1S31———
| V131134

-0C1



	2003-11-21 Foreign Reference

